It has recently been demonstrated (Borzani et al., 1956 ) that the mash obtained from Araucaria brasiliensis seeds by acid hydrolysis, when fermented by Saccharomyces cerevisiae, give alcohol yields practically constant at pH values from 2.9 to 7.2. This fact represents a considerable increase of the yeast optimum pH interval. It has also been observed (Borzani et al., 1956 ) that glucose and arabinose were produced by the acid hydrolysis of the A. brasiliensis seeds.
It has recently been demonstrated (Borzani et al., 1956 ) that the mash obtained from Araucaria brasiliensis seeds by acid hydrolysis, when fermented by Saccharomyces cerevisiae, give alcohol yields practically constant at pH values from 2.9 to 7.2. This fact represents a considerable increase of the yeast optimum pH interval. It has also been observed (Borzani et al., 1956 ) that glucose and arabinose were produced by the acid hydrolysis of the A. brasiliensis seeds.
The hypothesis that arabinose could be responsible for the observed facts was suggested to us by Professor Renato Fonseca Ribeiro, and was confirmed in some preliminary experiments.
This study deals with the effect of arabinose on the optimum pH interval of glucose fermentation by Saccharomyces cerevisiae. This report also shows that the presence of arabinose increases the fermentation rate.
EXPERIMENTAL METHODS
Culture medium had the following composition: meat extract 3 g, peptone 5 g, glucose 30 g; L-arabinose added in quantities corresponding to 5, 15, and 25 per cent of glucose; water to 1 L. Blanks were run with culture media containing only one of the carbohydrates. Meat extract and peptone solution was sterilized by heat (120 C, 15 min); glucose and L-arabinose solutions were sterilized by means of a Seitz filter. Initial pH was adjusted with HCI and NaOH solutions and was potentiometrically measured. Culture medium for inoculum had the following composition: meat extract 3 g, peptone 5 g, glucose 10 g; water to 1 L. The inoculum was prepared with Saccharomyces cerevisiae NRRL Y-684 at 29 to 30 C. Ten ml portions of the culture medium were distributed in test tubes, inoculated with 0.5 ml of the inoculum, and incubated at 29 to 30 C. The fermentation rates were compared by periodic weighing of the test tubes (Borzani and Falcone, 1953 0.4 per cent and 1.8 to 2.5 per cent, respectively, for 60 to 70 hr incubation times. These e-vaporation losses were subtracted from the observed weight losses during the fermentation. Final pH was measured potentiometrically. Arabinose concentrations were determined by the Youngburg's method (Browne and Zerban, 1941 ) and the correction due to the presence of glucose was considered. Alcohol content was measured by common distillation process (Borzani and Falcone, 1952) , and yeast cell concentration was measured by direct counting with the hemocytometer chamber (White, 1954) . The results presented are the averages of two or three measurements. Only typical experiments are indicated in this report. Table 1 and figure 1 show the influence of L-arabinose on the glucose fermentation rate. Figure 2 shows the effect of L-arabinose on the final pH of the fermented medium. Table 2 and figure 3 show the effect of Larabinose on the yeast optimum pH interval.
RESULTS
The influence of L-arabinose was observed in a culture medium sterilized by heat (120 C, 15 min) after the pH values were adjusted and measured with pH indicator paper. Figure 4 shows the results obtained.
One experiment was run with a culture medium containing meat extract, 9 g per L; peptone, 15 g per L; glucose, 100 g per L; and L-arabinose, 15 per cent of the glucose. Blanks without glucose were run. The culture media were sterilized by heat (120 C, 20 min), distributed in 250 ml cylinders, inoculated with 10 g per L (8.4 X 1010 cells per L) of pressed yeast (S. figure 2 ; and the presence of L-arabinose does not influence the alcohol yields (table 3), but has a considerable effect on yeast reproduction (figure 5). Figure 6 represents the variation of L-arabinose concentrations after the fermentations were completed. DIscussION The results show that arabinose has a considerable effect on the fermentation of glucose by S. cerevisiae NRRL Y-684. The rate of CO2 production, as well as the optimum pH interval of the yeast, are greatly increased. The Conway and Downey (1950) , and also yield additional evidence to their hypothesis. Admitting that the arabinose penetrates in the outer metabolic region of the yeast cells (Conway and Downey, 1950) , we may suppose that this penetration modifies the physio- logical properties of that outer region and it will be responsible for the experimental facts described in this report. However, this question will require further detailed study, chiefly in order to observe if other pentoses have the same effects. ACKNOWLEDGMENTS The authors wish to express their appreciation to Professor Lucio P. Carvalho Lima and to Professor Aristoteles Orsini for providing laboratory facilities. SUMMARY Experiments were carried out in an attempt to determine the influence of arabinose on the fermentation of glucose by Saccharomyces cerevisiae NRRL Y-684.
The presence of arabinose increases the rate of CO2 production and the optimum pH interval of the yeast. The alcohol yields, with and without arabinose, are the same. The reduction of the medium pH during fermentation in the presence of arabinose is smaller than that observed on culture medium containing only glucose. Arabinose concentration decreases when the yeast ferment gluicose. Arabinose is not fermented by the yeast studied; the inoculation of media containing only arabinose as a major carbon source results in an almost complete destruction of the yeast cells.
Many of the differences that exist between the needs of the clinical bacteriologist and the food analyst have been defined and discussed previously (Taylor et al., 1958) . Nowhere are these differences any more pronounced than in the need for the food bacteriologist to quantify the salmonellae in foods. The small numbers which characterize the occurrence of salmonellae in foods, often less than one per gram, prohibit the use of direct counting methods. The problem posed by the analysis of large amounts of food sample for small numbers of organisms has been attacked traditionally by resorting to a modification of the most probable number (MPN) technique (Hoskins, 1934; Ayres, 1949) . As routinely performed, this technique involves the inoculation of triplicate 90 ml aliquots of selenite or tetrathionate enrichment broths with 10, 1 and 0.1 g amounts of food material. Successively greater dilutions are used when the food is known or thought to be more heavily contaminated. It was particularly in these latter cases during the course of analysis of a great many food samples that a recurring anomaly was observed. It was found quite frequently that Salmonella type organisms were not isolated from enrichment broth aliquots representing the greatest amounts of inocula, but were detected with ease in those which had received much smaller quantities of samples. The levels at which these "skips" occurred were usually the 10, 1 and 0.1 g replicates. Since the MPN technique is in effect a series of qualitative determinations from which quantitative data may be obtained from probabilities of frequency of occurrence, the underlying assumption is that the introduction of a single viable Salmonella type cell into a tube of enrichment broth will ultimately manifest itself as a Salmonella-positive test upon subsequent plating. The frequency and the extent of the skips belied this assumption. If, as we began to suspect, the salmonellae were undetectable at the aforementioned levels, this was a severe limitation of the method, because those were the most frequently used concentrations. Also, if the salmonellae did not occur in numbers great enough to show positives in subsequent dilutions, one would be led to believe that
